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[0009] 

Fig. 2 is a planar view of a reticle, and a view for explaining alignment marks 
provided on the reticle. As shown in Fig. 2(a), a reticle 12 has a pattern area 13 on 
which is formed a pattern that is to be transferred to a photosensitive substrate, and 
alignment mark regions 14a, 14b provided on the outside of the pattern area 13. As 
shown enlarged in Fig. 2(b), alignment marks 31a, 31b, consisting of V-shaped 
openings each having an opening angle 0/ and formed on a chromium layer 
vapor-deposited on the reticle, are formed in the alignment mark regions 14a, 14b. An 
alignment beam penetrates the V-shaped alignment marks 3 la, 3 lb portions. The 
symmetrical axis of the V shape of the illustrated V-shaped alignment mark 31a is 
arranged parallel to the Y-axis, but the symmetrical axis may also be arranged parallel 
to the X-axis. 
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J8&:**X.3 2offl}fe&4 1 a, 4 1 bCDffl*M£g^fbA 
Lx, ALyfr£X#ft©{£grftAX£Y#|n]©{ji« 

ch#pjfgfc:fc.5. 
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[13§*St*©«SH] 

*¥&£. 

«««i:r*»*ffllXH:2IB«oa»«**B. 

iBSffi* f-j;±CK» £ ixt=. v^scDftaaasv v 

-<7©«to^b*&£}t&U i5S#©(4gTtug*fffSll 

[if^S5] fifBi^^utci&tt^ftfcV^©^ 
ftt#LT&^T*tff«!©^g#iiK &S«k 5 

tix^zz £*<&&.£?& m&m 4 ia^©&s^ t)** 

iStt V - >7 ©&£ S^^m K ct -3 T StRX ^ - 5>± (C 

Sffi^x-^±©SJpge^lcg9:tt?>tvfcV^S 
©7fe&$tt^-*fc©«fc£-fc-tHI£&&LT, ttM-lft 
g i: ©{SSTix* »■« f -5 £ i: £ ? Z> mllBS^ 
^©7fe3M3M483££i£<, 

[00 0 1] 

*©T-&S. 
[0 0 0 2] 

[syfc©*r#] ifi«fr^^^iSffla^^^©s^xg© 



feSo fillet (77-f^>h) »i, ^5t*tg<£«g 
;i/©(5HH-ffl, ByS3^»^«^k:^t-s^S«©Cie 

^©{u@*ttSl|-r-&Ci:t:J:»JS;^^*©^'f * h- 
S/ a if©Jt^f4*SI^-r S C £&ftt>tlT ^5. 
[00 0 3] 

v-* i:SS^^-^±t^:lt ?>nfc^v-i7 £©& 

w.?tim.*&&yt¥mz-ftisrT7 4 * > h-t> >-y-tc«t 

DH-Sg-fSo ft*, Ufi';i/±©77>f^>h7-i'S 

vifT-^t LTti. x^iajoesrntf^iffl©^- 

* £ Y#ftffl&®rftif^ffl©^-*#&*ffi53y£fS:lt 
£ftT:fctK fe5H-S9^T-X^[p]i:Y*|plffl2^|Sl©e 

g-rn*tfffl u«t ^ i:-r 4 i: 2 ©©ctB^tbi&^^^s 
s£t&mbfc(:m«&£>3\ ( 2 e^fw±©ti-ii^© 

IS) x 2[l©(ig&tiSS!Kt#<&gfc:fc.5, ^©fc«>. !§ 

t5ch®t-^577-f^> hm*&m-r2>z£$:m&) 

£?Z>o 
[0 0 0 4] 

Wt\f Z v- ^7 £ *JpgiJ# S "7 - * 4 7fei§3St£© V 
^Sv-^ii7t^ffi©iS»V^Sx'-^icJ;^T^ 

^^-;7©{5M-r*i,4}§^etT«mi-r-5Cli:T* 
milBBW^^t-So -r^to**, 

[0 0 0 5] U^JUtf&tt^ftfcV^ls^-^iigip 
TV^Mi:3a»V?:M©K^T-a^t>-&?.a, Jt&^S: 
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T> 1 @©S0.31T-X*|q]i:Y*|q|6D2*|p]©{Sg-r^ 
[0 0 0 6] g*fc. /WSOEJnJT-Jgf&OV-^fcffcJigb 

fcy*hu*-*;u*fl!v\ 8&7fc^mtc<£-^T*©it& 

±<D&mutt!cw>v btitz&m-?-* t(omt3i&£>-£&. 

jfflbT* Si^^O^X h—>3>^©7fc3M$<4£ 

[0007] v^v-^©p§^^j±a^tct&^-rsc 

©g§#ftl±|S]b-T:fc-oT i &«fcV'>U ^&-3T^-C&<fc 

gx. S c i: tc <fc !) X#|6] i: Y;6|S]©<>£B-rixtfeffi*&K£ 
^5Zh*sf#, iii^JKkitS^bfcl&ffi^T-tttfetiJ 

^ ©v \9 - > JBJtflKS 13 * T ES^- fc> *©» Jg £ »r £ 

g##&bV^ft#^»#froTO£l§£\ U^^UT" 

«? r s «fc c -t a cr t * t- ? s . 

[0 0 0 8] 

iftmcommmmi jut, 0ffi£#n»bT#$Bfi©5? 
mmmzmmrzc aim. *^wt«t5S*^g© 
«BS0T-fes«, b*£bi*« mxmmmxm i o, ®* 
*«±fcB*r^*-'^-> i 3jWBja«*ftfcw*-*fl/ 

1 2, S^f^l 5. ®5tS«*ffiSLT2*7C^|Sl 
fc»»RJ!6«:«4E^^-y 1 6Sf£«fx5«> M^t- 

£l±#ffi/g|l 8#@£;*ftT:*3>K IfT^iH 9T- 
&®>gil 8 i:©ffiS4ttS|-r*c:i:t:«tt)a«x^-i7 
gaffiJf&rtKfcttSSffi;^-^ 1 6 ©2#7c{5xSA s 



* * * 

«©gffi t n b it * (&b t v - * $ # -r a 



— *3 6©BS^T-fc-5o a£*M--*3 6*, »B9*f± 
©^nAJ13 5tc:ff^^tlfePi^ft(9 2 ©V^S^P*» 

0>J©S*Pv-^3 6f£, V*«D»WBl*Y||fcJRTfc:i/ 
TEB<**tTV»3. fc<eu l^^l'tfBlt'atlfcT'^ 

-*-C&S«££tiU S^Sv-^3 6*X«|fc¥fTfc*i- 

tSW&ftfeV^Sr^-f ^>>T-i?3 1 a, 3 1b 
i:S*gas*f2 lCM!lt6*LfcV^fiatH»v-*3 614. 
»£ft5»Jil 1 5 ten bT ?> , 2 oo?- 
1 5*4Mx-tV^£»V^®Hft-CBfe 

[0011] ^S, l/f^^lZtMStlfcT?^^ 
> b 3 1a, 31b hStg^^-y 1 6 ©gSggfl 

ttBRtwebfeu^-f ;n 2<D{aBfttt-nrsBdc: 

2±©77-f^>h?-^3 1 a©S^<5StC, S^x' 

-<73 6*s{a@-rs«fc9K:a«x7 i -^ i 6*itbT 

^3 1 a©fiM-r*tS4H/S5-rs. 7" 

7^y> vm<Div&£ isTuytmmmytm i o * m^z 

^^ll*iit). urirfrl 2±©M^©ffiSt:E$ix 
feV?l77-f>> h v — ^ 3 1 a(C^S?^nSo 3© 
77-f^>hv-f 3 1 a(iBuiE©«fc-5t:7fc3®i§14©v 

-^-c*fe»). t-* 3 i a*aaL&ft*tt«eft¥# 

2 l©V^MS*Pv — ^ 3 6±C, 09^(i@4JC^$lT* 
* -T i d t V ^ i: j£ V ^ © Bi ^ ft * ^ T *S ^ £ tl Z> » 



2 lff&l*£tVT^5o 

[0 0 0 9] 02<i, l/fi'JWIiOTL'fi'^l: 

;H2«, H2 (a) t^-J-Adfc, &ft&&.£&^-r 

{CSIt^tvfc7v>f A > h^-»«tSl 4 a, 14 b* 

75-f^>h7-^Ha, 14b£«U 
02 (b) £i£*bT^-f U^^>»U±H^»b 
fc* DA®3 O£J£jEft3ft&H&ft0i<Z>V¥SNnfr 
«577-f^>h7-^31a l 3 1btf»«*nT 
V>5. 77-f^>h*tt, V*l77^f ^ > h v-i^ 3 
1 a, 3 1 b(D&fr*mM?Z>o I^LfcV?l7 7-f 
-7— 9 3 1 a«\ V^CJfl^SflftYttJCSpfftb 
TEB*ftTV>a#»«H*X*KJpfTfcL"CEfiLT 

[0 0 10] @3tt, S*Pge«2 1 fct&tt'i.ftifcg*^ 
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[0 0 12] V^m&m^-Z 3 6tiU L/^^;H 2 CD 
T^-f ^> 1 ai:^«IK:^S3S{4cov-^T* 

U>X2 2(CioTSg^f-y 1 6rtiCEI^nfcC 
CDMfS2 3 0D|t&®tC?i«S&£ft-5o CCDffiS 

#«2 3^a«*n&B«ttiB«ffla*a2 4tc<toT 

stcA^j^nso *fcu-trT#»i 9*&©ma«* 
*e*§ffl3i#8 2 5fcA*s*u ss^f-^nii* 
^icf*SLfcT5>f *>h^~^3 l aoffiBffStftf- 

[0 0 13] 77>f^>bV-^3 1 a(Dff-ffi#i&7-r 
U »HS***1 5£££T7>r^> 1 b(D 

£oTT^*>hv-^3 i bcDes^as^tf-sg-r 

So 77^^>h7-^3 1 a, 3 1 bCDfhSJSSUI^ 

So 

[0 0 14] ^C7?(iSfi^f-^ 1 6±£gip^-^ 

JU1 2±CEHU&2o6D:T7-f 3 1a, 

3 1 bfiPHBIJc^^oTSS^T 1 "-^ 1 5±icSip$|iW 
42IEimi:^t^5o \sl-Z)V 
1 2±(D— *©T7-f ^> h7-^7 3 1 aGDj£^<ag£ 

©iM&ffiBtft*©**^--* ic ct o r ff-sor s - ^ 

[0 0 15] &tc. V?S77>f^>h7-»i:V$I 

«Wra« H4tt. CCD»«fS2 3CJ:o-r» 
n&*fll©ilSH7?*a. C^7t^4 1 a, 4 1 btt. W 
*-*;H 2±0DV*MT5-f ^> hv-^ 3 1a (3 1 
b) GD«g£&4 OfcStR^^-^l 6CDgipS5«2 It 
»J«S*lfc V^ffi*i*V-* 3 6 £#fifc 
©<fi«;ftV^*R*LT^S. 04 tt x 3I^!fftfcr^ 
-f pOhttfflS^UTJSD, 4 1b 

©X*fp]c?)P^Bi(iLx = L. YA|Sl©HIHttLy = 0t? 

[00 161B5li, 1/^12 <Dt9t&#LlfimiB<D7 
^>httSB*&X*|Sit©**(ftLfci:&, CCD 
»«¥S2 3C < toT»»SJlS2o©*»4 1 a, 4 
lbCttBBRtiSt. 05 (a) tt, V^SSfv- 
^ 3 6lC»Utl/f ^;i/©V?i77>f^> hv-^© 
«4 0# + X*IfiHCAX«»*ittU&ttffi*^U CCD 
kS2o<Dj!6*4 1 a, 4 1 b<DY^fp)(SB<i7fc^4 1 
blC#LT7fe&4 1 a# + Y3&ftCALy3e»*SgttLT 
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l^*. 05 (b) li y V?SS^7-^3 6fc» 

L/Tl/^-^;K07 7-f >t> b v — ^GD&4 0#-X2T[q] 
icAX^It^ffibfcttM^bs CCDi:S2o©jte«4 
la, 4 1 b©Y#|RlffiBtt#*4 1 bC»LTM4 
1 a^- Y#ftfcALyjett£{ttUT^3. 
[0 0 17] Sfc. H6(4, U^^;i/1 2©a»«36S31 
^©7 7^^>h«^tWbTY^fol(CCD^^SLfefc 
CCD jlflf St 2 3 t i o ta«* ttfc 2 o©* 
t41a, 4 1 bCDffiHU^^^-To 06 (a) 14 V* 

IBtiSU 06 (b) BV*fiiS*7-*3 6l:»LT 
l/^*^;H 2 CD V^MT5>f ^> h7- *>CD18K&4 0 
# + Y*lRlK:AYfili'*ffiUfcttffl*3S-r 0 CCD£:£2 
oCD7fc^34a, 3 4 b<Z>X#ft©IHIB«: (Lx + A L 
x) h3&5o W^^Mct^, &Y&7^X<D£ 
^ALxfi^-T^-e&'K A Y#v< ^CDh S A L 

[0 0 18]&£, CCD«»fS2 3±tUSIfe*nfe 
2o©M4 1a, 4 1 b©{S®*B^SaS^S2 4 (C 

j:o-rtfta-rs*atooTMBB-rs 0 B7it ccd 

ii^2 3 KJ:oT»fc3ftfc1iltt5 O^to Hfe 
fflI¥S2 4l:it V?lv-^5 1i:av?S7-^ 
5 2 fc<fcoTjejG£<*il5 2-o<Dmi%&(D&t.m 

i&ttCDIH***, ^115 3, 5 4fcLtf»aS? 
tlTOS* HlfeittHl^fiS 2 4 H\ CCD^E^I/IHffe 5 3 , 

H«5 0F*gT-2o©^4 1 a, 4 1 b*MU 1ft EH 
£ft£7te&4 1a, 4 1 bflDlftll^— *KS^5V^"CW# 
CDX^fpJ^t5Y^ffil©ffi^©M^fbAX, AYMir 
£o ft*. «4 1a, 4 1 bCDfflWfflHttiaflftaiatJl 
K<DXmT'8lthT2>Z£$>T'%Z>o CCDS* 
fg2 3cD^^0D®JK^^ J E-^--r^ChT*>t*4 

la, 4 1 b*g#UT^Si!S?<D7FU;**»ID. ^ 
©TF V^36^6»2oCD5t*4 1 a, 4 1 bCDffl^fffig?: 
tfttBLT*<fcV>. 

[0019] C CDflftfS 2 3 t?tftdJ* Jxfc 2 

oCD7t*4 1a, 4 1 bCDffi»fflfi«ftAX, AY^?> 

2©ffl«-rn«**ftar»*at:oi^Tae«i 

t^o U^*;H 2fcR»6ftfcV*fi77>f^> 
->31a, 3 1 b©V*©M*ft*0i, 
^1 6±©*«M*2 lfcaM*&tlfcV*S»*V--* 
3 6©V*©B£ft*0 2 4:-rao l/*-*;H 2 

cD^^>r * > h v-^cd^^sswt^^ ^ > h&m-b* 

£X^[nj£AX, Yj&fafcAYTflT^fcfc-rSi:. c 
CD»»fS2 3±t»«*ft52o©M4 la, 4 
1 b<OX*fi|©HIIH©«ibALx. S^Y*[p]CDF^PiCD 
^fbALyte, *n*tUfe© CROStf CR2) t?» 

[0 0 2 0] 
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[Stl] A L y = 2 AX {cos(0,/2 )-cos(0j/2 )} 
/ {sin[(6 l +d t )/2]} 
[0 0 2 1] 

[&2] ALx=-2AY {sin(0,/2)-cos(0 z / 
2)} / {sin[(0,t0 2 )/2]} 

[0 0 2 2] CCT-0,= 02=7r/2 iitSi:, A L y 
= AX, ALx = -AYfcfc3„ V^§9v-*©|§#£ 

1 6 ±©£*SBIt 2 1 {C^ltSS^ x--- f 3 6 (i 1 tt!S 

«CSV^SS^T-^3 7, 3 8*gSttSlj"T*5^. S 
W t £ to -a-T ffiffl 1" 3 v - * £ jlRT £ «fc 3 (C b T 
t> <fcl>. 

[0 0 2 3] *ftm£.JiZk. V?-ir)H 2\zBf$,-rz 
V?M77.f/>h?-i'31a J 3 1b©Ht£0, 

i:s^SB«2 1 icnm-r^v^m&m^-^ 3 6©w£ 
&0 E ©si<^to^£Si^-r3;r h£<to-t, 

SSl^-rattt, flUfcffl^TT/^, 0 2 = 2tt/3 i:"T 
S„ C©t§i^ huIB CIS 13 tt&© CIS3 ] ffl«fc?K& 
£. 

[0 0 2 4] 

[IS3] A L y = 1 . 2 7 AX 

[0 0 2 5] CO CIS 3] l±. l^*;t/©T-*&©X 
75|n|©g{£AX#gffiALylC 1. 2 7fg£&*£ftT 

= 2?r/3i:IS:^1-5Ci:{z«to-r. X#|SJ©£<£ A X 

#i. 2 7{gtcmi:$ti2>fem%)&ifime>ixz>o mt, 

liv 0y*K0,= 7r/2 , e 2 =7c/3 t?2>. Z-Oh 

mil3 CIS2 3 l±#© CIS4D 
;U©V-£{£©Y;£|Sl©geA Y£ 1 . 2 7<gCi£;*b 

[0 0 2 6] 

[IS4] ALx = - 1. 2 7 AY 

[0027] @9 (a) icni-rx.o*WLmm^m*<z>m 

fc^to-&^#->©g7tiC^>V>T5f X.3. V— *8!6 3 
£*f-f .5{§*§SI6 1XU KU>iS6 44St5t^Hr^ 
iSt? 6 2©/^->^fiE^tvfc^Sffi±t. y— I- 

09 (b) tt, -7-1- 6 6 fcV-*j§6 3St5HU>SI 
6 4 0)WtBt®.m*mto Z LTx y- h 6 6 i; V-*j8 
6 3fiVKU>iS6 4©Mffiilt 09 (c) £^"T 

«fc r> n y * is] ic ^ '> r nt t> a&m tz m b x &w # 

'J>ft<^#, 09 (d) C^-f .fc-ptcXtffSHC-fftSi;, 
V-^«|6 3SVKU>SI6 4 hf-h 6 6 h©fi& !) 

# r s fc «> 31 ? © ts 16 tc * # & & m * # a a © £ 



-^©ra#^»,i:s^a5«2 ic«ja-j-«v^aas*' 

3 6©i§tfc0 E i:bT. 09;t«0,= 7r/2 , 0 
z = 2 7r/3©<fc5fcffl<fr£-to-££jI5?-f -SCifcT-x c 
©S^Cjs&i S C £ WX- 1 3 o 
[ 0 0 2 8 ] fe*±T-lix 77-f ^>h©fc»©7fcaSi:U 

xmxmmmytmi o£/aw :r-* 

77^pt> H©fc«>©#ffl©7fcai*fflStbT*«tV'>U^ 

l£. 01tC*3^T. S*fSgB*t2 l©T^tHStgt-Sid 
UStE*^-^ 1 6 1*9 £ ye®* EMU fc-SWi^SS© 
7t®*»^©7t«l47fc7r-f ^m{C«toTSipg|5*f2 1© 
T*t^§, S*PgP*f2 lOSJpT-^^T**^^^ 

1 2©77-f ^OhV-i'fifCBlSLTi.t^o C© 

a^jcii, n&^mzur* ;n 2©±^(ciasu, 

©}i^#^*fflv>TSspv-i7^i:77'< p<> h v-* 

t©m*t)*^ai^5. sfcx ^^^^©7-7^ h 
^ * ^ b t Tfc * Tfc ? 7 ■< j *m tc j: -o x mm^m £ xm 

[0 0 2 9] *&E£«fcS8iJ7fe^©7fc^8tt 

©a1^^^£^cov^Tl^^^t-So 0ioi±, c©sj^nffi 
©f^hufi';i/70it ±ffifc^©(aMM^-e^lS 

©V^SV-^ 7 1 ~7 9*fgltfct©T-fe5. V^S 
?-^7 1~7 9lt ^oAJKCff^^tvfcH^^e! 
©V^SPin*»?>«c!), V?:^^-^©^^*^® 
"f S # iSi! S V - T- i& S . 

[0 0 3 0] S^Tfc^lSt.fcrpTStR^^-^fiiliCT 1 ^ 
hU^^;V7 0©^*ff$fiEb. &v-^^©CLg>£S« 

ZT-v<D&m&tt£mvt>tifcv^m-?->7*m^x 
i>m\zBi&2titc§%$fte z <Dv^§!Lmnx&t). 

©^fi^tiJtt. *«^^-^*^l!)L.T^V-^^©|S; 

T-afcl^-to^nfc 2 o© fc«t -oXBBS,2tl2> 2 o 
©7t^*ti^-r S - i: C J; t. T luiE b fe© i: Pl«©^a 
trfTtotvSo C©«t -5 t bTt&ffi£*Ufe&v-*&© 2 

[0 0 3 1 ] C©V^Mx'-i'*ffil>fcag^JC<fcSi:, 

l ocftsj/fc-ecx^isjoGig^-* 4 Y^ipjoisiMT 1 

10©&®t&mi&{fT-*f5Ci;#T-£Sfc«>. * 
^tt©Si^^*^:"lic^^-SCi:*s-r-^5o S 
fev V^v-i7©H^^(9„ (9 2 ©iffl^to-y-*jS5? 
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■r s c t. ic «fc »> mfcmg. z isi±-r -s c t &x- 1 s „ 

[0 0 3 2] 

[SBE©&S] *«U&£<fcSiu &gU-fflJB©x'-*i: 
UTV$S7-^*ffl^SCi:T 1 0©*a3T- 2 £|6]© 
titfg£?t-5 C i: #^164: * ?) ftSIB$ig**§IS-f S C i: -6 s 
T-tSo Sfc. V*^v-*©g§#£i©l&,fr£-fo-y-£g: 

[01] *^Wt<t5«»S^g©-0l)©8lBS0o 
[02] l/^^UfflspffiS, RW5"f^ y V x"— ^© 

t&f80o 

[0 3] Sipv— *©iftl9!0o 

[0 4] ^#s±fcffM^tia^©iSiW0o 

[05] l^*;u#X;S|pj£g{ibfci:£x }t&^gi± 
£ fl?fi£ £ tvs #&©gi W 0 o 

[06] U^*;u#Y;S|6|£g{&Lfci:i£. fl&^|[g± 
t^fig^n5*^©fiJiW0o 

[01] 



10 




20 

[03] 



[0 7] «&*OJl#f3ICj;Sft&*&tja©i&E0o 

[0 8] zwnitz&msittvmmm* 
[09] fifc^fcHi-^-ycgjfcfco^-r ©ifttPiB., 
[010] mmft¥fccoft¥&®.<Dm%.icQim£i\z>T 

i o-&ftmmwftm. ii-«hw***» iz-u? 

13-^-X 14a, 14b-77-fy>h 

i 7-i»m i 9 tfT&th 2i-*«ms 

2 2-'JU— 1/>X. 2 3-I&m 2 4-lt 
fflifS, 2 5-«9«HI¥a» 3 1a, 3 1 b-V* 
S77-f p<>bv-i7, 3 6-V*SS^v-i7 v 4 0 
-77-f^>h?-^®gm 4 1a, 4 1b-* 
®« 5 3, 5 4-'E7 s ^0ift. 6 1-|«, 8 2-K 
*-fe;UJR^ 6 3-V-m 6 4-KU>«l, 65- 
y— 7 0-f7hUf«*, 7 1~7 9-VfI? 
— * 

[02] 



(a) 
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[04] [05] 




(b) 
Lx+ALx 

M 



36 



[07] 




54 
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